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Abstract This study used the hedonic price technique to focus on a
housing characteristic that has been studied infrequently:
whether a home is site-built or manufactured. Two hedonic price
regression models were used to determine the predictive power
of construction type on home price. The ﬁrst, which controlled
for factors found to relate to home prices in previous research,
showed a signiﬁcant difference between the prices of the two
types of homes. The second, which also included other variables
through a stepwise regression, found that the type of construction
had more predictive power than any other explanatory variable
in the model.
Introduction
The homeownership rate in the United States is growing. At the same time, about
13.7 million households in the U.S. face critical housing needs, which means that
they spend over one half of their incomes on housing or live in seriously
substandard conditions. There are millions of people who want to rent or buy
affordable housing, yet housing units in an affordable price range are difﬁcult to
locate (National Association of Home Builders, 2001).
Manufactured housing is one potential option for increasing affordable
homeownership opportunities for Americans. A manufactured home is built
entirely in the controlled environment of a factory according to the standards of
the HUD Code, and each of its sections contains a permanent metal chassis. They
are often referred to as mobile homes, although this term is technically reserved
for homes built before the HUD Code went into effect in June 1976 (Manufactured
Housing Institute, n.d.; The Seven Segments, 2002). Restricting the sample for
this study to homes built after 1976 ensures that only manufactured homes, and
not mobile homes, are included.
Manufactured housing is generally less expensive than site-built housing, mostly
because of a greater ability to control costs in the manufacturing process than84  Vanderford, Mimura and Sweaney
with on-site construction. One reason for this difference is the speed of
manufacturing: there is no time for costs of materials to rise, and there is little or
no need for construction loan money (The Seven Segments, 2002). In addition,
there is no need to hire subcontractors when manufacturing a house, and
manufacturers can take advantage of price discounts by ordering supplies in bulk.
Furthermore, manufactured houses are better protected from theft, vandalism and
bad weather while being built than are site-built homes, and manufacturing may
be more efﬁcient than on-site construction because the work is done from the
inside out (Manufactured Housing Institute, 2002).
Despite the cost savings of manufactured housing, it has not gained widespread
acceptance. Among the possible explanations are manufactured housing’s negative
image or a lack of understanding of factory construction by public ofﬁcials and
consumers. Data directly comparing the two types of housing are necessary to
better understand the manufactured and site-built segments of the U.S. housing
industry. The widely held belief about manufactured houses is that they are less
expensive because they provide a lower quality of housing. The primary goal of
this research was to assess the validity of this assumption.
Using hedonic price analysis, this study examined whether or not manufactured
homes were less expensive than site-built homes. A bivariate comparison, which
did not control for differences in observable and objectively measurable
characteristics, showed a signiﬁcant gap in the average prices of comparable
manufactured and site-built houses. This study focused on whether or not that
price difference was related to quality differences. Two hedonic models were used
to determine whether or not controlling for characteristics would close the gap in
prices between manufactured and site-built houses. Model 1 included only
explanatory variables identiﬁed in the literature review as being signiﬁcant in
explaining house price variations. To create Model 2, the list of explanatory
variables was expanded to include other variables available in the data set. In sum,
the results indicated that controlling for characteristics with the hedonic price
model resulted in no change in the price gap between manufactured and site-built
houses.
 Theory
Lancaster’s (1966) theory of characteristics states that goods generate utility
through the properties or characteristics that bundle together to make them and
that goods can be arranged into groups based on the characteristics they contain.
Consumers then purchase goods within groups based on the number of
characteristics they possess per dollar. Rosen (1974) modiﬁed Lancaster’s theory
to make it more applicable to durable goods by saying that, within any group of
goods, consumers choose to purchase only one good.
The hedonic price technique is a tool used to test the theories of Lancaster (1966)
and Rosen (1974). In other words, it is a technique that can be used to compareA Hedonic Price Comparison  85
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heterogeneous units of goods, such as houses. In the hedonic model, a house is
seen as a bundle of characteristics, and its price is given as a function of those
characteristics. Homebuyers maximize their utility by purchasing the house that
falls within their budget and contains the most characteristics per dollar.
Theoretically, a homebuyer purchases a set of characteristics, not a house per se.
The hedonic technique has been used in numerous studies to determine the effects
of various characteristics on house prices and to compare the prices of homes that
differ on key characteristics. The value that a characteristic adds to the price of a
house can be thought of as an implicit price—the expected beneﬁts over time—
for the characteristic, where it is assumed that the expected beneﬁts of a given
characteristic are the same for all potential consumers. Such implicit price
determination is particularly helpful for characteristics that are not priced
independently, as is the case for most housing characteristics. Chin and Chau
(2003) provided a good background for the hedonic technique, as well as a general
review of various types of applications to housing.
 Literature Review
There is a plethora of hedonic research in the area of house prices. Many recent
hedonic studies have focused on a particular city or community of interest, with
the goal of assessing the impact of a certain explanatory variable or evaluating
the effectiveness of a statistical technique. Although these studies tend to be fairly
different from the research presented in this article, a review of their results is
provided to help identify any consistently signiﬁcant explanatory variables. In
addition, research results from three studies using national housing data from the
American Housing Survey (AHS) are reviewed. The possibility of including
resident characteristics in a hedonic model is also discussed.
Recent Hedonic Studies of Communities
In recent years, most hedonic housing studies have used local data to focus on
the effect of a single characteristic on house prices in a speciﬁc city or community.
Characteristics studied since 1990 have included presence in a gated community
(Bible and Hsieh, 2001) or historic preservation district (Clark and Herrin, 1997;
and Haughey and Basolo, 2000), amount and type of landscaping (Des Rosiers,
Theriault, Kestens and Villeneuve, 2002), local school characteristics (Downes and
Zabel, 2002), proximity to an airport (Espey and Lopez, 2000), construction type
(Gilderbloom and Friedlander, 2003), trafﬁc level (Hughes and Sirmans, 1992),
and type of neighborhood covenant (Hughes and Turnbull, 1996) or zoning
(Pogodzinski and Sass, 1991). In addition, more general hedonic studies have been
conducted using city- or community-wide data. Two of these focused on spatial
autocorrelation (Basu and Thibodeau, 1998; and Can and Megbolugbe, 1997). A
third study tested a technique for dealing with multicollinearity among
characteristics (Gilley and Pace, 1995).86  Vanderford, Mimura and Sweaney
Summaries of these thirteen studies are provided in Panel A of Exhibit 1. Several
structural variables—lot size, house age, living area (square footage of the house),
house quality, presence or size of garage or carport, and numbers of ﬁreplaces,
bedrooms and (full and half) bathrooms—produced signiﬁcant results in more
than one of the studies. Results from studies using local data sources cannot be
generalized to the nation’s housing; however, general consistency for these
variables indicates that they may have predictive power in other hedonic studies
of house prices. It should be noted, however, that not all studies found these
variables to be signiﬁcant in the expected directions. Differences in location and
data source may account for some of the variation in results among the studies.
Finally, only one study included type of construction as an explanatory variable.
Gilderbloom and Friedlander (2003) found manufactured houses to be
signiﬁcantly less expensive than site-built houses. Their results, however, were
based on a sample of only 159 homes in a single county in Kentucky.
Neighborhood variables were also considered by many of the researchers. These
can be characteristics of the houses in a neighborhood: vacancy rate, owner-
occupancy rate, median house age and percentage of single-family homes. Or they
can be characteristics of the neighborhood residents: median income, racial
composition (percentages of Blacks, Hispanics, Asians and non-Whites), age
breakdown (median resident age, percentage of residents over age 65) and
percentage of college-educated residents. However, results on such variables were
fairly inconsistent across studies. Can and Megbolugbe (1997) included a
composite measure of neighborhood quality as an explanatory variable, which they
found to have a signiﬁcant, positive impact on home price. The indicators of
neighborhood quality that were included in the composite measure were vacancy
rate, owner-occupancy rate, median house age, median value of owner-occupied
housing, median income, and percentages of detached, single-family houses,
Blacks, Hispanics, college-educated residents, and households paying 30% or
more of their income on housing.
Many other explanatory variables were included in these thirteen community-wide
studies. Most were included in only one study, however, and many, especially of
the neighborhood characteristics, were not found to contribute signiﬁcantly to
house prices. The studies reviewed thus far represent the current trend in using
the hedonic technique for housing research: they were conducted at a local level,
used sales data for single-family homes and utilized house characteristics data
from local sources.
Recent National Hedonic Studies
Less common are nationwide studies of house prices. Two primary sources of data
are available: the House Financing Transaction Database, compiled by the
National Association of Realtors (NAR), and the American Housing Survey















































Exhibit 1  Summary of the Literature Review
Paper Location and Sample Size Expected Results Surprising Results
Panel A: Structural and Neighborhood Characteristics from Local Studies






Clark and Herrin, 1997 Sacramento, California
n  683
num. of ﬁreplaces ()
num. of bedrooms ()
num. of full baths ()




% of Blacks (0)
% of Hispanics (0)
% of Asians ()








presence of an attached garage ()
presence of a detached garage ()
% of residents over 65 ()
% of college-educated residents ()
Downes and Zabel, 2002 Chicago, Illinois
n: not reported
house age ()
presence of a garage ()
num. of bedrooms ()
num. of full baths ()
median income ()
median resident age ()
vacancy rate (0)






























Exhibit 1  (continued)
Summary of the Literature Review
Paper Location and Sample Size Expected Results Surprising Results
Panel A: Structural and Neighborhood Characteristics from Local Sudies (continued)






num. of ﬁreplaces ()
num. of bedrooms ()
num. of bathrooms ()
presence of a garage or
carport (0)
Gilderbloom and Friedlander, 2003 Hardin County, Kentucky
n  159
living area ()
presence of a garage ()
manufactured home ()
num. of bedrooms (0)
num. of bathrooms (0)




num. of bedrooms ()
vacancy rate ()
median income ()
% of Blacks ()
house age ()





Hughes and Turnbull, 1996 Baton Rouge, Louisiana
n  1,314
living area ()
num. of ﬁreplaces ()
num. of bedrooms ()
num. of bathrooms (0)















































Exhibit 1  (continued)
Summary of the Literature Review
Paper Location and Sample Size Expected Results Surprising Results
Panel A: Structural and Neighborhood Characteristics from Local Sudies (continued)





num. of ﬁreplaces ()
% of single-family homes ()
size of garage or carport (0)
num. of full baths (0)
vacancy rate (0)




size of garage ()
num. of ﬁreplaces ()
num. of bathrooms (0)











presence of a garage ()
num. of bathrooms ()
presence of a carport (0)






























Exhibit 1  (continued)
Summary of the Literature Review
Paper Data Year and Sample Size Expected Results Surprising Results
Panel B: Structural, Neighborhood and Geographic Characteristics from National Studies




presence of a garage or carport ()
num. of bathrooms ()
num. of half baths ()
presence of central air conditioning ()
South ()
West ()
num. of bedrooms (0)
North Central (0)





presence of a garage or carport ()
num. of bathrooms ()
num. of half baths ()










Linneman, 1980 1973 AHS
n  3,468
house age ()
presence of a garage or carport ()
num. of bathrooms ()
presence of central air conditioning ()















































Exhibit 1  (continued)
Summary of the Literature Review
Paper Expected Results Surprising Results
Panel C: Resident (Household Head) Characteristics
Ihlanfeldt and Martinez-Vasquez, 1986 Black ()
female ()





Hansen, Formby and Smith, 1994 Black ()
Hispanic ()
Notes: Neighborhood characteristics are in italic. Signs in parentheses indicate the direction of inﬂuence each variable had on home prices, where 0
indicates that there was no signiﬁcant relationship. All geographic comparisons are made with the East as the reference category.92  Vanderford, Mimura and Sweaney
indicate the type of construction, it is impossible to know if any manufactured
houses are actually included. Therefore, AHS was chosen for this study, and only
national hedonic studies that used AHS data are reviewed.
Three studies of house prices based on national AHS data have made signiﬁcant
contributions to the hedonic price literature. Linneman (1980) included in his
sample homes from the 1973 AHS data set that were situated on fewer than ten
acres of land and were located in one of the thirty-four largest metropolitan areas
in the nation. Separate regressions were estimated for owned and rented homes;
the results reported in Exhibit 1 relate only to the regression of owned house
values. Eight years later, Goodman (1988) randomly sampled one in ten houses
from the 1978 national AHS data set. Again, regressions were estimated separately
for the two tenure types, and the results reported in Exhibit 1 pertain only to the
owned houses. Most recently, Hansen, Formby and Smith (1994) randomly
sampled houses from the 1978 and 1983 AHS data sets. For each year, renters
and owners were included in the same regression. Results reported in Exhibit 1
are those that were consistent across both years.
The research results of Linneman (1980), Goodman (1988) and Hansen, Formby
and Smith (1994) provided further support for the signiﬁcance of several structural
variables (house age, house quality, presence of a garage or carport, numbers of
full and half bathrooms) already discussed, as shown in Panel B of Exhibit 1. In
addition, Hansen et al. included a variable indicating whether or not a house was
a ‘‘mobile home.’’ Here, the authors used mobile home in the same way this study
uses manufactured home. They found that, on average, mobile homes had lower
estimated values than did site-built homes. However, their sample included rental
housing, and house values were estimated by implicit rental amounts, two
conditions that seem likely to inﬂuence results.
One new structural variable—the presence of central air-conditioning—was
positively related to house values at a signiﬁcant level in all three studies.
Additionally, one new neighborhood variable—the presence of abandoned
buildings in a neighborhood—was included in two studies (Hansen, Formby and
Smith, 1994; and Linneman, 1980) and was found to relate negatively to house
prices in one (Linneman, 1980). Goodman (1988) and Hansen et al. also included
region of the country (East, North Central, South and West), as a geographic
control variable, and both studies found signiﬁcant variation in home prices across
regions.
Inclusion of Resident Characteristics as Covariates
In addition to the structural, neighborhood and geographic characteristics included
in the studies described above, resident characteristics have been included by some
researchers as covariates. This may at ﬁrst seem to be an incorrect speciﬁcation,
as resident characteristics would typically be thought of as demand variables.
However, in a hedonic study of house prices based on the Atlanta MSA data fromA Hedonic Price Comparison  93
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the 1978 AHS, Ihlanfeldt and Martinez-Vasquez (1986) used seven characteristics
of the household head: race, gender, years of formal schooling, marital status,
employment status, age and income. They explained that such characteristics are
particularly helpful when using data from the AHS because numerous variables,
such as median income, which have been found to be signiﬁcant in estimating
house prices, are not available in AHS data. Ihlanfeldt and Martinez-Vasquez
argued that, because these variables can be shown to correlate with resident
characteristics, increased predictive ability and decreased heteroscedasticity result
from including resident characteristics as proxies of the neighborhood variables
for which data are not available. Results related to resident characteristics from
the research of Ihlanfeldt and Martinez-Vasquez and the work of Hansen, Formby
and Smith (1994) are shown in Panel C of Exhibit 1.
Recent hedonic studies of house prices within speciﬁc communities and at the
national level have provided fairly consistent support for the following structural
variables: lot size, house age, living area, house quality, presence or size of garage
or carport, presence of central air-conditioning and numbers of ﬁreplaces,
bedrooms and (full and half) bathrooms. There is also preliminary evidence that
construction type is related to home price. Few signiﬁcant results were produced
relating to neighborhood effects on home prices. Variables with potentially good
explanatory power are median income, vacancy rate, owner–occupancy rate,
median resident age, median house age, presence of abandoned buildings,
percentages of Blacks, Hispanics, Asians, non-Whites, college-educated residents,
residents over age 65 and single-family homes. Studies have also shown that
resident characteristics may serve as good proxies for missing neighborhood
variables. Although none of the studies reviewed employed a sample similar to
the one used in this study, their research results are considered as a place to start.
 Model Specification
Controlling for structural, neighborhood and geographic characteristics, the
models were built to determine if structure type (manufactured or not) has an
impact on home value. Additionally, in the stepwise regression, resident
characteristics were included as covariates to serve as proxies for neighborhood
characteristics unavailable in the data set.
A semi-logarithmic function was selected as the appropriate functional form.
There is no theoretical justiﬁcation for preference of one functional form over
another, but researchers have tended to prefer the semi-log form to the other
options (Hughes and Sirmans, 1992; Clark and Herrin, 1997; Basu and Thibodeau,
1998; and Des Rosiers, Theriault, Kestens and Villeneuve 2002). Estimated
coefﬁcients from semi-log equations represent growth rates, and prices are
determined relative to the amount of the explanatory characteristic present. An
advantage of the semi-log form is the ability to clearly interpret coefﬁcients on
dummy variables (Kennedy, 1981). Speciﬁcally, the hedonic equation for this
research was speciﬁed as follows:94  Vanderford, Mimura and Sweaney
ln P  ƒ(M, S, N, G, R), (1)
where P is the estimated home price; M is a dichotomous variable that equals 1
if the house is manufactured and 0 otherwise; S is a vector of structural
characteristics; N is a vector of neighborhood characteristics; and G is a vector of
geographic characteristics. In the stepwise regression model, R is a vector of
resident characteristics.
 Method
Data Source and Sample
This study used a sample from the 2001 AHS, a national random survey of over
50,000 houses and their residents that the U.S. Census Bureau conducts on a
regular basis for the Department of Housing and Urban Development (HUD) (ICF
Consulting, 2002). More detailed information on the AHS sample can be found
in American Housing Survey for the United States in 2001 (U.S. Census Bureau,
2002).
The decision was made to narrow the full sample to one of manufactured houses
and comparable site-built houses, where all houses were located outside
Metropolitan Statistical Areas (MSAs). Only owner-occupied single-story, single-
family detached homes without basements, sitting on ten or fewer acres of owned
land and built in 1977 or later were included in the sample. First, few
manufactured houses are located in MSAs; only about one-quarter of the
manufactured homes in the entire 2001 AHS sample were located in MSAs.
Renters were also excluded because they make up such a small portion of all
manufactured housing residents. It was estimated in 2002 that 91% of
manufactured home residents nationwide owned, rather than rented, their homes
(Foremost Insurance Company, 2002). Furthermore, almost all manufactured
houses are single-story. Not until recently was the technology available even to
experiment with multi-story house manufacturing. In addition, most manufactured
houses are single-family, detached homes without basements (Manufactured
Housing Institute, 2003). Homeowners who did not own their lots were excluded
because most people who live in an owned site-built home also own the lot.
Although it is impossible to know for sure from the data, by including only
homeowners who own their lots, most (if not all) manufactured houses located in
the stereotypical mobile home park are excluded from the sample. An additional
limitation to only homes sitting on ten or fewer acres of land was also applied,
as recommended by previous hedonic researchers (Linneman, 1980; and Hansen,
Formby and Smith, 1994). Homes built prior to the implementation of the HUD
Code (June 1976) were excluded as well. Finally, two houses with extremely low
reported values—$1 for a manufactured house and $175 for a site-built house—A Hedonic Price Comparison  95
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were removed from the sample because they were considered outliers. A total of
270 manufactured and 567 site-built housing units were selected for the analyses
by meeting all of the above criteria.
Variables and Descriptive Statistics
In this study, the measure of house price was dictated by the choice of data: owner-
estimated amounts were the available measure in the AHS. The variable VALUE
was deﬁned as ‘‘Current market value of unit’’ (ICF Consulting, 2002), which is
estimated by a home’s residents in each year of the survey. This method of valuing
houses is necessary for the survey because many houses may not have been for
sale in any given year.
All variables, except for the housing inadequacy rating, were coded originally as
presented in Exhibit 2. The inadequacy of housing is a recoded variable in the
AHS data set and is based on six areas of structural quality: plumbing, heating
equipment, electricity, electrical wiring, leakage, holes and cracks and conditions
in public space. Although the initial coding for the inadequacy of housing variable
was in three categories, it was treated as continuous in the regression analyses.
Exhibit 2 shows the general characteristics of the manufactured and site-built
houses and their locations. For the continuous variables, differences between
means for manufactured and site-built houses were tested with t-tests. Chi-square
tests were used to test for distributional differences in categorical variables
between the two types of homes. These tests show that the manufactured houses
in the sample differed in many ways from the site-built houses.
The dependent variable, the average house value as assessed by the residents, was
lower, on average, for the manufactured houses ($42,501) than for the site-built
houses ($139,006). In other words, manufactured houses were valued, on average,
at 31% of the average value of site-built homes. The ranges of the estimated values
for manufactured and site-built houses, respectively, were between $1,000 and
$200,000 and between $6,000 and $681,012.
Among the structural characteristics variables, the mean house square footage of
the sample was smaller for the manufactured houses (1,297 sq. ft.) than for the
site-built houses (1,669 sq. ft.), and the average lot area, excluding the house area,
was greater for the manufactured houses (76,853 sq. ft.) than for the site-built
houses (50,436 sq. ft.). The ranges for these variables overlapped when comparing
manufactured and site-built homes. Speciﬁcally, house square footage ranged
between 250 square feet and 3,500 square feet for manufactured houses and
between 99 square feet and 9,911 square feet for site-built houses. Lot areas,
excluding the house square footage, ranged between 300 square feetand 394,650
square feet for manufactured houses and between 448 square feet and 394,500
square feet for site-built houses.
Neither the mean house age nor the inadequacy of housing rating distribution was
different between the manufactured houses and the site-built houses in the sample.96  Vanderford, Mimura and Sweaney
Exhibit 2  Characteristics of Non-MSA Manufactured and Site-Built Homes in 2001
Structure Type
Manufactured Site-Built Test Statistic
Value of House (in 2001 U.S. dollars) 42,501 139,006 13.90***
(34,318) (111,556)
Square Feet of House (in 1,000s) 1.30 1.67 7.14***
(0.47) (0.79)
Square Feet of Lot, Less House Area (in 1,000s) 76.85 50.44 4.83***
(86.37) (67.39)
House Age (in years) 10.83 10.74 0.17
(7.12) (6.97)
Inadequacy of Housing Rating 0.11
Adequate 97.41 97.53
Moderately inadequate 1.48 1.23
Severely inadequate 1.11 1.23
House has Useable Fireplace 30.01***
Yes 21.48 40.74
No 78.52 59.26
House has Garage or Carport 153.85***
Yes 31.85 76.37
No 68.15 23.63
House has Central Air-conditioning 2.32
Yes 71.48 76.37
No 28.52 23.63
Number of Bedrooms 2.77 2.92 3.25**
(0.68) (0.59)
Number of Full Bathrooms 1.75 1.77 0.45
(0.46) (0.54)
Number of Half Bathrooms 0.12 0.22 3.15**
(0.33) (0.43)





Mid West 15.93 13.05
Northeast 4.44 1.41
West 12.96 28.04
Notes: The values are means for continuous variables. For dichotomous and other categorical
variables, they are column percentages. Figures in parentheses are standard deviations. The test
statistics for continuous variables are t-values, and those for categorical variables are chi-square
scores. The sample size for manufactured housing is 270; 567 for site-built houses.
*Signiﬁcant at the 0.05 level.
**Signiﬁcant at the 0.01 level.
***Signiﬁcant at the 0.001 level.A Hedonic Price Comparison  97
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Fewer manufactured houses (21.48%) than site-built houses (40.74%) were
equipped with a useable ﬁreplace; also, fewer manufactured houses (31.85%) than
site-built houses (76.37%) included a garage or carport. The percentages of
manufactured and site-built houses with central air-conditioning were not
signiﬁcantly different. The mean numbers of both bedrooms and half bathrooms
were smaller for manufactured houses (2.77 and 0.12, respectively) than for site-
built houses (2.92 and 0.22); however, there was no statistically signiﬁcant
difference in the number of full bathrooms in the two types of houses.
In terms of neighborhood characteristics, manufactured houses were more likely
to have an abandoned or vandalized building within a half block (5.93%) than
were the site-built houses (2.47%). The geographical distributions of these houses
were also different. It should also be noted that the selection criteria left a larger
number of manufactured (66.67%) and site-built (57.50%) houses in the ﬁnal
sample that were located in the South, as opposed to in other regions of the
country.
Analytical Procedures
To compare the price differences between comparable manufactured and site-built
houses, two regression equations were estimated, where the natural logarithm of
the respondent-estimated home value (in dollars) was the dependent variable. The
main explanatory variable was a dichotomous variable indicating whether the
home was manufactured ( 1) or site-built ( 0). Other explanatory variables
used for Model 1 are those from the literature review that were available in the
AHS data (see Exhibit 2).
In Model 2, various other characteristics were added. The aim of this model was
to examine whether or not these additional structural, neighborhood and resident
factors further explained price differences between manufactured and site-built
houses. Structural characteristics variables other than those in Model 1 were the
numbers of rooms used for business/personal use, dens/libraries/TV rooms,
dining rooms, family rooms/great rooms and living rooms. Also, the presence of
each of the following facilities was included as a dichotomous variable: complete
kitchen facilities, connection to a public sewer and porch/deck/balcony/patio.
Dichotomous variables added to the model to assess the neighborhood quality
were as follows: noise in neighborhood is bothersome; neighborhood crime is
bothersome; crime is so bad residents want to move; neighborhood has heavy
street noise/trafﬁc; neighborhood street noise/trafﬁc is bothersome; railroad/
airport/four-lane highway within a half block; neighborhood has bad smells; trash/
junk in streets/properties within a half block; undesirable neighborhood property
is bothersome; neighborhood shopping is satisfactory; neighborhood public
elementary school is satisfactory; and community recreational facilities are
available. Each of these variables considered the presence (or not) of the relevant
condition or quality.98  Vanderford, Mimura and Sweaney
The resident characteristics considered in Model 2 were the number of persons in
the household, the household income group ($10,000 or less, $10,001 to $20,000,
$20,001 to $30,000, $30,001 to $40,000, $40,001 to $50,000, above $50,000), the
gender of the household head, the household head’s age group (under 25, 25–34,
35–44, 45–64, 65 and over), the household head’s highest level of educational
attainment (less than high school, some high school, high school graduate, some
college, college graduate, postgraduate), the primary racial identiﬁcation of the
household head (Caucasian, African American, Native American, Asian or Paciﬁc
Islander, other), whether or not the household head is of Hispanic origin, whether
or not the household head is married and whether or not the household head
worked at all in the week prior to the interview.
Since it seemed likely that some of the structural, neighborhood and resident
variables would correlate with one another, and given the long list of explanatory
variables, stepwise regression was used for Model 2. The criterion for a variable
to enter the model was that the signiﬁcance level be at 0.10, while signiﬁcance at
0.05 was required for a variable to remain in the model. Potential multicollinearity
of the variables was also assessed, and no problems were detected.
 Results
Exhibit 3 presents the regression results of Model 1, and Exhibit 4 shows the ﬁnal
results of the stepwise regression analysis from Model 2. Model 1 explained
approximately 54% of the variation in house prices. The expanded Model 2
explained approximately 55% of the price variation among the houses.
Manufactured houses were signiﬁcantly lower in resident-reported value than
comparable site-built houses in both models. Speciﬁcally, when the other variables
were controlled in Model 1, the manufactured houses’ values were less than one-
third (31%) of the values of the site-built houses.1 In other words, the values of
manufactured houses in this sample are about 69% lower than the values of site-
built houses of equivalent qualities.2 Also, in Model 2, manufactured house values
were only 30% as large as site-built house values, ceteris paribus. Neither of these
proportions is very different from the proportion that resulted when prices of the
two types of housing were compared without controlling for other variables (31%).
Therefore, after controlling for structural, neighborhood, geographic and resident
characteristics, the gap between the prices of manufactured and site-built houses
remained about the same.
In Model 1, many of the explanatory variables measuring the structural,
neighborhood and geographic characteristics previously found to be associated
with house values were signiﬁcantly related to the price variations of the houses.
However, none of these variables explained the home value variation as much as
the housing type dichotomous variable did. What follow are the interpretations of
the signiﬁcant coefﬁcients for the explanatory variables in Model 1, ceteris
paribus.A Hedonic Price Comparison  99
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Exhibit 3  Model 1: Price Variations between Non-MSA Manufactured and Site-Built Houses
Parameter Estimate t-value
Intercept 10.475 52.76***
Manufactured Housing Unit 1.166 19.48***
Square Feet of House (in 1,000s) 0.135 3.28**
Square Feet of Lot, Less House Area (in 1,000s) 2E-4 0.57
House Age (in years) 0.011 3.06**
Inadequacy of Housing Rating 0.092 0.91
House has Useable Fireplace 0.235 4.20***
House has Garage or Carport 0.125 2.12*
House has Central Air-conditioning 0.038 0.58
Number of Bedrooms 0.095 2.15*
Number of Full Bathrooms 0.284 4.53***
Number of Half Bathrooms 0.207 2.93**
Abandoned/Vandalized Building within 1/2 block 0.198 1.50
Region (baseline: South)
Mid West 0.128 1.71
Northeast 0.147 0.88
West 0.295 4.38***
Note: R2  .54; N  837.
*Signiﬁcant at the 0.05 level.
**Signiﬁcant at the 0.01 level.
***Signiﬁcant at the 0.001 level.
An additional 1,000 square feet in the house adds 14% to the house value.3 Houses
that are ten years older have values that are 10% lower than those of younger
homes.4 A house with a useable ﬁreplace has a value that is 26% greater than the
value of a house without a useable ﬁreplace, and a house with a garage or carport
is valued 13% more than a home without one. Houses with an additional bedroom
are 10% more valuable than those with one fewer bedroom. Houses that have an
additional full bathroom are valued 33% higher than those that have one fewer
full bathroom. Houses with an additional half bathroom are 23% more valuable
than those with one fewer half bathroom. Finally, there are differences between
the South and the West; the values of houses located in the West are 34% higher
than the values of houses in the South.
The stepwise regression (Model 2) method ascertained that the home construction
type had the greatest power to explain the price variation among all the
explanatory variables considered (partial R2  .41). Among the other variables in100  Vanderford, Mimura and Sweaney
Exhibit 4  Model 2: Price Variations between Non-MSA Manufactured and Site-Built Homes
Final Stepwise Regression Result
Parameter Estimate t-value
Intercept 10.336 64.87***
Manufactured Housing Unit 1.204 22.12***
Square Feet of House (in 1,000s) 0.140 3.48***
House Age (in years) 0.014 4.02***
Number of Bedrooms 0.127 2.89**
Number of Full Bathrooms 0.290 4.76***
Number of Half Bathrooms 0.208 3.02**
House has Porch/Deck/Balcony/Patio 0.250 2.93**
Region (baseline: South)
West 0.246 4.17***
Household Income Group (baseline: $10,000 or less)
Above $50,000 0.237 4.42***
Age Group for Household Head (baseline: under 25)
25 to 34 0.283 3.94***
35 to 44 0.280 4.71***
Notes: This table only shows the selected variables in the ﬁnal model. The sample size is smaller in
this model than in Model 1 due to missing values on the new variables. R2  .55; N  835.
*Signiﬁcant at the 0.05 level.
**Signiﬁcant at the 0.01 level.
***Signiﬁcant at the 0.001 level.
the regression, those that remained in the selected model are presented in Exhibit
4. Among the structural characteristics, the square footage of the house; the
numbers of bedrooms and full and half bathrooms; and the presence of a porch,
deck, balcony, or patio all had positive associations with the value of the house,
ceteris paribus. The age of the house had a negative association with the value
of the house, holding all other variables constant. No neighborhood characteristics
were selected into this model. Among the geographic characteristics, being in the
West, compared with being in the South, was associated with higher house values.
Resident characteristics that showed signiﬁcant relationships with the house value
are household income and age of the head of household. Compared with a
household whose annual income was $10,000 or less, having household income
above $50,000 was associated with a higher house value. Surprisingly, when the
head of household was between 25 and 44 years of age, the value of the house
was lower than when the household head was younger than 25 years old.A Hedonic Price Comparison  101
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 Conclusion
Using a sample of comparable manufactured and site-built houses from the 2001
American Housing Survey data, this study determined that the values of these
homes are very different, even when other features traditionally associated with
variations in home prices are controlled. Model 1 was used to control for
structural, neighborhood and geographic characteristics. The results support most
characteristics previously found to inﬂuence house prices, as they were
signiﬁcantly associated with the variation in home values in this sample of
manufactured and site-built houses. The more comprehensive model (Model 2)
included other variables available in the AHS data set that seemed likely to be
important but were not supported by the literature. As already described, many of
the characteristics included in the two models helped explain the home price
variations. Of all the factors included, construction type (manufactured or site-
built) was the most powerfully associated with the prices of homes.
Given the result that the type of construction was the most powerful explanatory
variable, it seems important to explore some of the reasons why manufactured
houses may be signiﬁcantly less expensive than their site-built counterparts. Based
on the regression results, application of Lancaster’s theory of characteristics
explains that the price difference is not due to a quality difference; structural,
neighborhood and geographic characteristics were controlled, and manufactured
houses were still signiﬁcantly less expensive than site-built houses.
The price difference must be caused by unmeasured objective factors and/or
subjective factors. Given the large number and wide range of structural,
neighborhood, geographic and resident characteristics that were included in the
models, it seems unlikely that important objective factors would have been
omitted. Perhaps the price gap occurred because of the historical and continuing
stigma that is associated with manufactured housing. Given the negative
stereotypes that are often associated with manufactured housing, it seems likely
that manufactured home residents would more frequently underestimate the values
of homes than would site-built home residents.
In addition, many individuals, including many manufactured home residents,
believe that manufactured houses depreciate in value. In general, manufactured
houses appreciate at lower rates than do site-built houses (Consumers Union
Southwest Regional Ofﬁce, 2003). However, studies have also shown that
manufactured houses can appreciate at approximately the same rate as site-built
houses in the same area (Manufactured Housing Institute, 2002, 2003). In a study
conducted by the Consumers Union, site-built houses appreciated six percentage
points more per year than did manufactured houses. At the same time, there is
more overall variation in appreciation rates among manufactured houses than
among site-built homes. The drastically different appreciation rates for different
manufactured houses are a result of many factors, but one of the primary factors102  Vanderford, Mimura and Sweaney
is whether the home is placed on owned or leased land. Manufactured houses
permanently grounded on owned land tend to experience higher rates of
appreciation than do homes not placed on permanent foundations and/or placed
on leased land (Consumers Union Southwest Regional Ofﬁce, 2003). Without
knowledge of these trends, owners of manufactured housing may inaccurately
assume that their home values are declining or are increasing more slowly than
are those of site-built houses nearby. Given the possibility that manufactured
housing residents may be underestimating their home values due to negative
stereotypes of manufactured housing, future studies of the perceptions of
manufactured housing resident-owners will be very important.
 Endnotes
1 Change in dollar value by having ‘manufactured home’  1.
ln($)  (1.166)(1)  (1.166)(0)
($)  exp(1.166  0)
($)  0.312
2 The coefﬁcient of the dummy variable does not show the cost difference without
transforming it, and the actual dollar value depends on the prices or price ranges of the
homes in the sample.
3 (exp(0.135)  1)*100.
4 (1  exp(0.011*10))*100.
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